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Design and Development of Seating System and Play Equipment by Utilizing the 
Modular Joint System Constructed of Wood and Aluminum
SHIGENARI Takeshi, YONEDA Ikuo,  
TAKAHASHI Kensuke, ITOH Mika
　Almost all seating systems and wheel chairs are made by metal, wood and plastics.  These orphan products 
must be scrapped within 5 years when the user of this product does not need it.  Therefore, recycling and reusing 
the orphan products should be a social necessity.  In these social problems, we have been researching and 
designing a modular joint system (JOSY) for fabricating seating systems and other orphan products.  
 The JOSY consists a wooden squared timber and two types of joints.  This timber is made by Japanese cedar 
which has been thinned out of a forest.  The JOSY’s timber can be cut easily by handsaw.  One of the joints, 
Plate type, is attached on both sides of the cutting faces of the timber.  The center of the plate joint is cut with a 
8mm diameter screw. Another joint, the Cube type, is cut 6 holes on each face by 4 wood screws.  We can attach 
6 timbers at right angles to the Cube joint with hexagon bolts.  The tools used by JOSY to cut and combine are 
only the handsaw, the screwdriver and the hexagon wrench.
The main frame of seating systems and other positioning aids will be able to be fabricated by utilizing the 
JOSY in a short time.  It is easy to break down the frame made by JOSY and also to remake as the other orphan 
products.  We have been designed and produced a various devices, for example the table for wheelchairs, 
playthings for children with developmental disabilities. Almost all products made by JOSY have been using in 
the institutes and each home.
◆Apply to seating systems
We have been fabricating seating systems or other positioning aids by using JOSY.
The first model was a chair for elementary school children with developmental disabilities.  The back-
support of this chair can recline from 90 to 120 degree angle, and the molded cushions are added on the seat 
and the back support.  The next seating system was attached with a tilt angle adjustment and the cutout tray . 
We designed and fabricated the reclining chair for a boy with Cerebral Palsy.  His mother would like to use the 
reclining chair on which his son can sit comfortably and easily transfer.  This chair has the reclining and leg 
support elevation mechanism and the arm supports are detachable .We can take the JOSY apart easily in a short 
time and put them together as another seating system.  For example, the prone stander is able to be remade from 
parts of the seating system.  This prone board has the tilting mechanism from the vertical angle to 45 degrees 
forward.
◆Apply to play equipment
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We have been designed and produced the play equipment for Sensory Integration Therapy.  The first model 
had a folding frame and Cross-shaped bench combined from four positions by means of an elastic string for 
bungy jumping   From one to four children can enjoy the bumping movement of this play equipment.  The 
second model is simpler and uses a down-sized design.  The rectangular seat is stretched form the top end of the 
JOSY frame by elastic string. Two therapy balls are set under the seat.  We call this play equipment “Hopping 
Bench”.  Almost all children use it for  sitting and bouncing on the seat play.  Teachers use it for one kind of 
therapy.  They lay down a child with severe developmental disabilities keeping a prone position on the seat and 
bounce the child up and down gently.  This movement makes it easy for the child to breathe and relax.  And also 
teachers or parents can enjoy bouncing on it with children.  The third model “Hopping Rider” can keep the child 
in all-fours posture on a special designed cushion.  Hopping Rider has been used in the school for children with 
severe developmental disabilities.
 The fourth model “Hopping Bench Mini” was designed for preschoolers.  The seat size is 500×200mm and 
the base frame size is 800×400mm.  The elastic strings stretch the rectangular seat and can be adjustable for 
stretch tension of stretch.  The handle and a peanut balloon are added on the frame.  Various kinds of children 
could play by bouncing to perform several postures on the play equipment.
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